Binding of GTP and GDP induces a significant conformational change in the GTPase domain of Ffh, a bacterial homologue of the SRP 54 kDa subunit.
The bacterial Ffh protein is homologous to the SRP54 subunit of the signal recognition particle. Ffh plays a key role in the targeting of proteins to the membrane and it is composed of a N-terminal domain (N), a middle GTPase (G) domain and a C-terminal M domain which has binding sites for SRP RNA and signal peptide. The GTP binding and hydrolysis of Ffh is critical to its function. We have used protease digestion to probe the conformation of the Mycoplasma mycoides Ffh N+G domain. In the absence of nucleotide the protein was comparatively sensitive to protease cleavage and we identified sites particularly prone to cleavage in a region near the C-terminus of the GTPase domain. However, in the presence of GTPgammaS or GDP this region is stabilized and the protein adopts a more ordered structure. The pattern of cleavage with GTPgammaS was indistinguishable from that when GDP was bound, indicating that the conformation of the nucleotide-free form is distinct from that when either GTPgammaS or GDP is bound to the protein. The possible functional role of this significant conformational change is discussed.